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Transportation Systems 

Management & Operations 

TSM&O

National Overview

1

National 

Congestion
• 4.8 Billion Hours of Extra Time 

in Urban Areas Nationally

• $101 Billion Cost of Extra Time 

and Fuel in Urban Areas

• Commuter Cost of $713 

Compared to $301 in 1982

• Peak Period Delay for Average 

Commuter was 34 Hours from 

14 in 1982
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Unmanaged Traffic Impacts

with Limited Capacity Options: 

District TSM&O Workshop 3

Causes of Delay: Some Addressed 

Only via TSM&O
• “Non-Recurring Congestion” (Crash, Weather, Construction, etc.) 

Causes More Delay than Capacity Shortfalls

• Compare the Seven Causes of Delay/Disruption
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Focus on Systems Management

and Operations

“Maximizing the level of service from the 

existing system, anticipating/responding to 

service disruptions”

• Note: Some Terminology Confusion: 

– TSM&O,” “SO&M,” “Systems Operations,” 

ITS, “Congestion Management,” etc.
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NATIONAL PICTURE
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Wide Range of Strategies to 

Match Causes of Congestion

Conventional Strategies

• Emergency/Incident 

Management

• Freeway Management

• Special Event Management

• Work Zone Management

• Travel Weather 

Management

• Traveler Information

Newer Strategies

• Traffic Responsive 

Signalization

• Demand Management

• Integrated Corridor 

Management

• Active (Freeway) Traffic 

Management
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“But we’re doing it”? …..But

Big Differences in Similar Regions
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TSM&O Strategies
Potential Delay Reduction 
(plus improved reliability)

Flow control/ramp metering 7-8%

Traffic responsive signals 10-12%

Incident management 10-15%

Work zone traffic management 3-4%

Weather information 2-3%

Traveler information 1-2%

Active Traffic Management/Managed Lanes 15%

Pricing 20%

Unexploited Potential:

Impact of Best Practice
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NATIONAL BEST PRACTICE
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Example National Best Practice:

Incident Response Strategies
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Example National Best Practice:

Performance Measurement Strategies
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Example National Best Practice:
Incorporation of TSM&O into Planning
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Traditional Planning 

Process

 Elected/appointed officials

Collective regional plan 

development

 Long-term planning focus

Near-term project funding

 Projects of local and regional 

significance

Historical trends

Planning Influenced by 

TSM&O

“Operations thinking” 
influences vision

Decisions engage operations 
managers 

Operations/capital mix 
optimized

Performance measures reflect 
objectives

Regional performance informs

Improving regional transportation system performance

NATIONAL TRENDS
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Frontier Re-Strategies and 

Technology

• Mobile Communications

– Third-party provision (probe data)

– Source fusion

– Cloud Computing/Access

– Remote Maintenance

– Connected Vehicle Data

– Social Media/Apps for Customer Services
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Enhanced Capacity for ADTM

• Integration, Prediction, Adaptation

– Corridor management

– Weather management

– Emergency management

– Arterial networks

• In-Vehicle Signing (instead of DMS)

• Multiple Personal Customer Travel Apps
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Process/Organization Impacts

• Virtual TMC (distributed)

• Increased Outsourcing, PPPs

• Multi-Agency Integration (place-free)

• Reduced Costs/Staffing Flexibility

• Extended Hours/Coverage (rural)

• Ability to Price

• Increased Customer Interaction/Support
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NATIONAL RESEARCH FOR 

CONTINUOUS IMPROVEMENT
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Findings of National Study of 

“Leading” vs. “Average” Practice

• Less Effective Programs – not just funding

• Problem: TSM&O ad hoc 

– Not mainstreamed as formal “core program” 

– Lacks multi-year plan/sustainable budget,

– Minimal consolidation/accountability

– Core staff capabilities
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The “Program”

Processes that

Support Program

Supporting Institutional

Framework

Nationwide Survey of Best Practice: 

Process and Organization Key

• What are the 

Characteristics of an 

Effective Program?

• What Business and 

Technical Processes are 

Needed?

• What Kind of 

Organization and 

Relationships Support 

the Processes?
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Dimensions of Improved Capability

1. Planning/Program – Formal, Multi-year, Integrated 

2. Systems & Technology – Consistent and Standardized

3. Performance – Actually Used to Improve Procedures/ 

Protocols

4. Culture – Top Management Support/Regional 

Accountability  

5. Organization – HQ Support, Program Status

6. Resources – line Item Budget

7. Collaboration – Formal Relationships and Business 

Arrangements
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Is this any different than other DOT programs?

What it Takes: 
TSM&O  Mainstreamed as a Top-level Formal 

Program
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Formal 
policy 

priority

Sustainable

Program & 
budget

resources

Relevant

performance

measures

utilized

Formal 
Partnerships

Staffing,

Management,

&  Accountability
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A Few States Have Fully Mainstreamed 

Operations as a Formal Top-level 

DOT Strategy
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Evaluating the Agency’s Current 

State-of-Play (Self-Evaluation)

Performed

Managed

Integrated

Optimized

Level 1

Level 2

Level 3

Level 4

•Activities & 

relationships ad 

hoc

• Champion-driven 

•Processes developing

•Staff training

•Limited accountability 

•Processes documented

•Performance used

•Organization/Partners 

aligned.

•Program budgeted 

•Performance-based

improvement

•Formal program

•Formal partnerships.

Most of today’s agencies

Goal for the future
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RESOURCES AVAILABLE TO 

SUPPORT DOT IMPROVEMENTS 

IN CAPABILITY FOR EFFECTIVE 

TSM&O
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FHWA Operations Capability

Workshops
• FHWA-Sponsored Operations 

Capability Workshops

• Can be at Statewide or 
Regional Level 

– Usually one day

• Participants are Managers 
Involved with TSM&O, 
Planners, Partners

• Have Conducted Full 
Workshop in Broward Co. 
with D4 and D6
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Range of Available FHWA 

Resources
• Integrating Operations, Safety, and Multimodal Planning Workshop

• Traffic Incident Management Peer Exchange and Workshops

• Technical Assistance for Traffic Signal Timing Training

• Work Zone Process Review Team 

• Performance Measures Workshop

• Traffic Data Collection and Analysis Peer Exchange 

• Operations B/C Workshops

• Outreach for Special Events Peer Training 

• Integrating Road Weather Mobile Observations

• Active Traffic Management Workshop

• Rural Incident Management Workshop
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FHWA Technical Resources 

(Web)
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http://ops.fhwa.dot.gov/index.asp

http://ops.fhwa.dot.gov/index.asp
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http://www.aashtosomguidance.org/

AASHTO Guide to SO&M Improvement

• Web-Based

• Agency Self-

Evaluation-Based

• Provides Custom-

Tailored (Detailed) 

Guidance

• Appropriate 

Incremental Steps
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http://www.aashtosomguidance.org/

